The present work was conducted to study the antioxidant property of phthalimide derivatives 3(a-g) and were synthesized by the reaction of isoindoline-1,3-dione (1) with various amines 2(a-g). Newly synthesized compounds were characterized by UV-visible, FT-IR, mass and 1 H NMR spectral studies. The free radical scavenging properties of synthesized compounds were evaluated employing different methodologies, including the bleaching of a stable free radical (2,2-diphenyl-1-picrylhydrazyl, DPPH) and the metal chelating assay (Ferrous ion chelating assay). Compounds 3b, 3d and 3e exhibited good antioxidant activity when compared with other compounds in the series.
INTRODUCTION
Antioxidant is a chemical that suppress the activity of free radical. Free radicals are formed naturally in the body and some environmental toxins may contain free radicals or stimulate the body's cells to produce free radicals. Free radicals are hazardous to the body and damage all major components of cells, including DNA, proteins and cell membranes, may play a role in the development of cancer and other health conditions [1] . They affect living cells and mediate the pathogenesis of many chronic diseases, such as Parkinson's and Alzheimer's diseases, atherosclerosis, arthritis and stroke acting by various mechanisms. A present trend in the field of anti-oxidant development focuses on multipotent antioxidant agents that can prevent biological substrates from radical induced oxidative damage [2] . Antioxidants deactivate and scavenge free radicals and inhibit the effect of oxidants by donating hydrogen atom or chelating metals. Synthetic antioxidants such as butylated hydroxyanisole (BHA) and butylated hydroxytoluene (BHT) are used as additives in foods to prevent oxidation of lipids. Besides, BHA and BHT are restricted by legislative rules because of doubts over their toxic and carcinogenic effects [3] . Therefore, there is a growing request and interest for safer antioxidants in food and pharmaceutical applications [4] .
The structural diversity and biological importance of nitrogen containing heterocycles have made them attractive targets for synthesis over many years. Among heterocyclic scaffolds, phthalimides are of
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Year 2015 | Volume 3 | Issue 2 | Page 199-206 particular biological interest and have been reported as herbicides, insecticides [5] and antiinflammatory agents [6] . Phthalimide is a very important subunit for organic synthetic chemists for preparing diverse biologically active molecules. Phthalimide are an important class of drugs exhibiting anxiolytic [7] , antimicrobial [8] , antibacterial [9] , antituberculosis [10] , anticancer [11] , hypolipidemic [12] , analgesic [13] , antiproliferative [14] , acetylcholinesterase inhibitors [15] and inhibitor of human neuronal nitric oxide synthase [16] . As a result, we have synthesized and characterized by spectral methods [17] . Here, we focused on the effect of these Heck compounds on the antioxidant activity. Using different chemical reaction-based assays, new synthesized phthalimide molecules have been screened for scavenging ability against the free radical 2,2-diphenyl-1-picryl-hydrazyl (DPPH•) and chelating activity on ferrous ions. The results were compared with the synthetic antioxidants Ascorbic acid (Vit-C) and EDTA. The antioxidant activity of new phthalimides and interestingly, some of them have shown significant antioxidant activity.
EXPERIMENTAL 2.1. Chemistry
All solvents and reagents were purchased from Sigma Aldrich Chemicals Pvt Ltd. Melting range was determined by Veego Melting Point VMP III apparatus. The UV-Visible spectrum was recorded on UV-1800 SHIMADZU UV spectrometer with quartz cell of 1.0 cm path length. The FT-IR spectra was recorded using KBr discs on FT-IR Jasco 4100 infrared spectrophotometer and were quoted in cm -1 . 1 H NMR spectra was recorded on Bruker DMX 300, 400MHz spectrometer using DMSO-d 6 as solvent and TMS as an internal standard. Mass spectral data were obtained by LC-MSD Trap XCT. Silica gel column chromatography was performed using Merck 7734 silica gel (60-120 mesh) and Merck-made TLC plates.
2.2.
General procedure for the synthesis of isoindoline-1,3-dione derivatives (3a-g) Equimolar concentrations of isoindoline-1,3-dione (3.28 mmol, 1) and different amines (3.28 mmol, 2a-g) were refluxed at 70-80 0 C for 7-8 hr using methanol (25 ml) and 2-3 drops of conc. sulfuric acid was added to the mixture. The progress of the reaction was followed by TLC until the reaction was complete. Upon completion, the solvent was removed under reduced pressure and residue was taken in water and extracted with ethyl acetate. The organic layer was washed with brine solution and finally water wash was given to organic layer and dried with anhydrous sodium sulphate. The residue was recrystallized from ethyl acetate. Compounds 3(a-g) were prepared by the method summarized in Scheme 1.
Scheme 1 Reagents and conditions: (i) Methanol, 70 -80 o C, H + , 7-8 hr.
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2-(3-(4-(Pyridin-4-yl)pyrimidin-2-ylamino)-4-methylphenyl)isoindoline-1,3-dione (3a)
FT 
2-(3-Methyl-5-nitropyridin-2-yl)isoindoline-1,3-dione (3e)
FT
Antioxidant activity DPPH radical scavenging assay
The free radical scavenging activity was measured by 2,2-diphenyl-1-picrylhydrazyl (DPPH) assay according to the method described earlier [18] [19] . The stock solution was prepared by dissolving 24 mg DPPH with 100 ml methanol and stored at 20 °C until required. The working solution was obtained by diluting DPPH solution with methanol to attain an absorbance of about 0.98±0.02 at 517 nm using the spectrophotometer. A 3 ml aliquot of this solution was mixed with 100 μl of the sample at various concentrations (20 -100 μg/ml). The reaction mixture was shaken well and incubated in the dark for 15 min at room temperature. Then the absorbance was taken at 517 nm. The control was prepared as above without any sample. Ascorbic acid (Vit-C) was used as positive control. All the experiments were done in triplicates and the values are averaged. A dose responsive curve was plotted to determine the IC 50 values. IC 50 is defined as the concentration sufficient to obtain 50% of a maximum scavenging capacity [20] . All 
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Ferrous ion chelating assay
The chelating activity of the Schiff base derivatives for ferrous ions (Fe 2+ ) was measured according to the method [21] . Briefly, 0.5 mL different concentration of synthesized compounds was added to a solution of 2 mM FeCl 2 (0.05 mL). The reaction was initiated by the addition of 5 mM ferrozine (0.2 mL). The mixture was shaken vigorously and left at room temperature for 10 min. Ferrozine reacted with the divalent iron to form stable magenta complex species that were very soluble in water. Absorbance of the solution was then measured spectrophotometrically at 562 nm. EDTA was used as a positive control. All the experiments were done in triplicates and the values are averaged. A dose responsive curve was plotted to determine the IC 50 values. IC 50 is defined as the concentration sufficient to obtain 50% of a maximum scavenging capacity. All the tests were run in triplicate and averaged. The percentage inhibition of ferrozine-Fe 2+ complex formation by the compounds was calculated as:
Where A 0 was the absorbance of the control, and A 1 was the absorbance of the test sample.
RESULTS AND DISCUSSION
Chemistry
The isoindoline-1,3-dione derivatives 3(a-g) were synthesized according to Scheme 1. Formation of isoindoline-1,3-dione derivatives 3(a-g) was confirmed by 1 H NMR, LC-MS, FT-IR and UV-visible spectra. The chemical structures and physical data of all the synthesized compounds are tabulated in Table 1 and Table 2 , respectively. The Isoindoline-1,3-dione (1) was reacted with various amines (R-NH 2 , 2a-g) in methanol to obtain Isoindoline-1,3-dione derivatives 3(a-g) in good yield (64-82 %). The UV spectra of 3(a-g) were recorded using ethyl acetate solvent in the range of 200 -800 nm. The electronic absorption spectra of compounds show new bands and appearance of wavelength absorption band in the UV region in UVvisible spectrum owing to confirms the formation of new compounds. The FT-IR spectra of 3(a-g) were recorded using KBr pellets in the range of 4000 -400 cm 3(a-g ) the above resonances disappeared thus, the products are confirmed. The mass spectra of 3a showed molecular ion peak at m/z 407.37 which is in agreement with the molecular formula C 24 H 17 N 5 O 2 .
Biology
All the investigated substances were capable of chelating Fe 2+ ions. Fe 2+ ions initiate free radicals through the Fenton and Haber-Weiss reaction. Fenton Weiss reaction is a reaction between ferrous ion and hydrogen peroxide which produces highly reactive hydroxyl radicals implicated in many diseases [22] . The metal chelating effects of the samples were dependent on concentration and linearly increased with the sample concentration increased. The affinity of 3(a-g) for ferrous ions was relatively low comparison to EDTA. However the activity of 3b and 3e were nearer to standard. Thiazole group in 3d and thiadiazole group in 3e are found to be similar antioxidant activity. The aromatic ring system with halogens like chlorine or fluorine in 3a, 3c, 3f and 3g were found to be less active than other compounds in the series. Percentage of ferrous ion chelating activity was depicted in Table 3 . The DPPH radical scavenging test is a standard and widely used assay for in vitro antioxidant capacity of compounds and it is based on their ability of scavenging of stable 1,1-diphenyl-2-picrylhydrazyl radical (DPPH) [23] .The results of in vitro antioxidant activity (IC 50 values) of the synthesized compounds in comparison with the reference antioxidant Ascorbic acid (Vit-C) were depicted in Table 4 . The compound 3b showed higher radical inhibition activity in the aromatic ring. The nature of the functional groups is crucial for biological activity. 
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CONCLUSION
In conclusion, a series of isoindoline-1,3-dione derivatives 3(a-g) were synthesized in good yield, characterized by different spectral studies and their biological activity has been evaluated. The synthesis employs readily available starting materials and simple procedures making this method very attractive and convenient for the synthesis of various phthalimide compounds.Compounds 3b, 3d and 3e exhibited a significant antioxidant activitywhen compared to other compounds in the series.
